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MELD OP THE INVENTION 

The invention relates in general to a driver for driving a light generator, and 
more particularly to a laser driver for driving a laser. The invention also relates to an optical 
recording apparatus comprising a laser driver for writing information Into an optical storage 
5 medium, more particularly but not necessarily exclusively an optical storage disc. Further, 
the invention relates to a method for driving a light generator, such as a laser. Hereinafter. the 
present invention will be mainly explained for the case of an optical recording apparatus ' 
having a laser and a laser driver. It is however emphasized that the invention is not to be 
regarded to be limited to an optical recording apparatus or to the use of an optical disc. An 
10 optical recording apparatus is often indicated as "optical disc drive", 

BACKGROUND OF THE INVENTION 

As is commonly known, an optical storage disc comprises at least one track, 
either in the form of a continuous spiral or in the form of multiple concentric circles, of 

15 storage space where reformation may be stored in the form of a data pattern. Optical discs 
may be read-only type, where information is recorded during manufecturing, which 
reformation can only be read by a user. The optical storage disc may also be a writable type, 
where information maybe stored by a user. For writing information in the storage space of a 
writable optical storage disc, an optical disc drive comprises, on the one hand, rotating means 

20 for receiving and rotating an optical disc, and on foe other hand light generating means for 
generating an optical beam, typically a laser beam, and for scanning the storage track with 
said laser beam. Since foe technology of optical discs in general, and the way in which 
information can be stored in an optical disc, is commonly known, it is not necessary here to 
describe this technology in great detail. For understanding the present invention, it is 

25 sufficient to mention that foe laser beam is modulated such as to cause apattem of locations 
where properties of foe disc material have changed, such pattern corresponding to coded 
information. Generally, foe laser drive signal is a digital signal. During recording an optical 
disc the laser driver controls the laser by a drive current This drive current, and consequently 
foe light emitted by foe laser, follows a desired pattern. In feet foe drive current is modulated 
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2 19.06.2003 
in amplitude as a function of tune. For various reasons, e.g. because of a data erase function, 
the drive current may (but not necessarily) have more than two values. The way in which the 
laser is controlled for generating the desired pattern of light pulses is generally termed a 
write-steategy generally performed by a Write Strategy Generator. 

Generally a laser starts to radiate light if the electrical power supplied to it is 
above a certain threshold. The supplied power corresponding to this threshold will be further 
denoted as "threshold power". In order to be able to write, read, or erase mformation to/from 
the optical disk the laser needs a certain amount of power on top of the thisshold power. This 
is generally denoted as "deltapower". The power supplied to the laser is controlled by said 
Write Strategy Generator. 

The threshold of a laser is not always the same. It may shift due to a change in 
temperature. Also by ageing of the laser the threshold can change. Also the amount of delta 
power may shift due to various causes. Therefore it is generally needed to control the 
thresholdpower andthedeltapower of the laser. Preferably this is performed automatically, 
e.g. by applying one or mote feedback loops. 

The Write Strategy Generator delivers data levels which drive foe laser via a 
digital-to-analog converter. Since the data levels must be relatively accurate quite a lot of bits 
(e.g. 16 bits) are used, in the case of a laser driver foe digital-to-analog converter is 
preferably divided in two parts, further to be denoted by a threshold part and a delta part. 
Then also the data levels are divided in two parts (e.g. two parts of 8 bits). The gains of the 
threshold and delta parts are controlled by a so-called threshold reference current and a delta 
reference current, respectively. This enables the separate control of the threshold power and 
the delta power of the laser. 



25 SUMMARY OF THE INVENTION 

ft is an object of foe invention to reduce foe power consumption of a driver for 
alight generator, in particularly to reduce the power consumption of a laser driver for a laser. 

To achieve foe obj ect of the invention a driver for driving a light generator for 
generating light, comprising a digital-to-analog converter having a data input, a data output 

30 for generating an analog signal, is characterized in that the driver farther comprises a first 
multiplexer for cyclic selection of a number of data levels corresponding to deshedfotensity 
levels of foe light and for coupling foe data levels to foe data input; a de-multiplexer 
synchronized with the first multiplexer for de-multiplexing the analog signal into a set of 
analog signals; memory means for temporarily storing foe set of analog signals; and a second 
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3 ld.06.2003 
multiplexer for selection of the stored set of analog signals and for generating a drive signal 
for the light generator. The memory means is preferably implemented by a set of capacitors 
since mis is a very simple solution having the additional advantage of a further lowering of 
the power consumption. This is especially important for portable applications. Jh the case that 
5 the driver is a laser driver for driving a laser, an embodiment of the invention is further 
characterized in that the data input of the digital-to-analog converter comprises a threshold 
data input part; adelta data input part; a threshold gain reference input associated with the 
threshold data input part; and a delta gain reference input associated with the delta data input 
part. By the addition of the first multiplexer and the de-multiplexer the olock frequency for 
10 the digital-to-analog-^onverter can be chosen different from the clock frequency of the 

second multiplexer (the second multiplexer is the only multiplexer used in prior art drivers). 
The second multiplexer is driven (like in the prior art) by the Write Strategy Generator which 
has a very high clock frequency, e.g. 500 Mhz. The capacitors hold the needed data levels 
which are coupled to the laser by the second multiplexer controlled by the Write Strategy 
15 Generator. The refreshing of the data levels on the capacitors can be performed with a 
relative low frequency. Also the gains of the threshold and delta parts need not be adapted 
with a high frequency. Therefore the digital-to-analog-converter can use a relatively low 
clock frequency, e.g. 1 Mhz. (Instead of e.g. 500 Mhz in the prior art) As a consequence the 
power consumption of the the mghal-to-analog-converter is decreased significantly. 



The invention will be described in more detail with reference to the 
accompanying drawings, in which: 

Figure 1 shows a write strategy signal diagram of a possible drive current for a 

25 laser; 

Figure 2 shows a known laser driver; 
Figure 3 shows another known laser driver; and 
Figure 4 shows an embodiment of the inventive laser driver, 
m these figures parts or elements having like functions or purposes bear the 
30 same reference symbols. 
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4 19.06.2003 
Figure 1. shows a write strategy signal diagram of a possible drive current I L 
for a laser. As indicated, die drive current 1 L has a few levels, which, however must he 
mutually very accurate. 

Figure 2 shows a known laser driver which comprises a digitalrto-analog 
converter D AC, a write strategy generator WSG, a buffer BF, and a laser LS. The buffer BF 
is optional. The need fi>r it depends on the actual implementation of the DAC. It can fir 
instance be an inverting buffer. In figure 2 the DAC is divided into two parts: DACl and 
DAC2 so that mreshnld power control and delta power control can he treated separately. 
Threshold current reference hwi and delta current reference r DLT control the gains of DAC2 
and DACl, respectively. Optional a somewhat simpler implementation can be chosen by 
leaving out the threshold control so thatDAC2 isnot needed, at me cost of a somewhat less 
accurate control of the laser current I L . 

In mis example, the data D is encoded by the WSG to generate 2 sets of 8 bit 
data levels which are coupled to DACl andDAC2. DACl andDAC2 convert the data levels 
into analog Agnate which are summed by a sommator SM to form the laser drive current l u 
Since DACl and DAC2 use the same clock signal WScuc as the WSG which has a very high 
frequency, they have a relatively high power consumption. 

Figure 3 shows another known laser driver. In contrast with the laser driver 
shown infigure 2, it comprises 4 seteofDACl and DAC2, and additional a multiplexer. The 
20 multiplexer is further denoted as MUX2 because it has the same function aa the second 
multiplexer MUX2 shown in figure 4, which will be discussed later. 

This known laser driver is an improvement to the one shown in figure 2, 
mgardmg the power consumption, m this laser driver use is made of me knowledge mat 
although me levels (see figure 1) for the drive current I L must be fixed very accurately, there 
are only needed a few levels. Therefore the 16 bit (two times 8 bit) connections between the 
WSG and DACl and DAC2, in figure 2, are only needed for the sake of defining ahigh 
accuracy of the data levels, and thus not for generating 2 Ifi data levels. 

For this reason in figure 2 it is chosen to not drive the DACl and DAC2 from 
the WSG, but to set fixed input levels to the DACl and DAC2. To generate several levels for 
the drive current I u more than one set of DACl and DAC2 are used. In this example four 1 6 
bit levels LV, - LV 4 are chosen. Therefore 4 sets of DACl and DAC2 are used which are 
selected bymeMOX2 under control of me WSG. Now only MUX2 is driven by the WSG 
and therefore operates with a very high frequency. The sets of DACl and DAC2 may operate 
with a much lower dock frequency. As a consequence, although more than 1 set of DACl 
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5 19.06.2003 
and DAC2 is needed, the power consumption of this laser driver is lower compared to the 
one shown in figure 2, 

Figure 4 shows an embodiment of the inventive laser driver. 

hi contrast with the laser driver shown in figure 3 S it again only needs X set of 
5 DACI and DAC2, like the laser driver shown in figure 2. By way of example LVi comprises 
a fixed level of 16 bits. The 16 bits are divided into two parts of 8 bits intended for DACI 
and DAG2, respectively. The same holds for LVi - LVg. Under control of a (in this example) 
3 bit cyclic counter CNT, all the 16 bit levels LV1 - LV8 are consecutively coupled to the 
data inputs of the DACI and DAC2. A de-multiplexer DE-MUX de-multiplexes the analog 
10 signal formed after the summator SM into a set of (in this example 8) "DC" levels which are 
stored in a memory which is implemented by the capacitors Cj - Cg. Hie DE-MUX is 
controlled by the counter CNT to operate in synchronization with the MUX1 . A second 
multiplexer MUX2 multiplexes the set of DC-levels under control of the WSG to form the 
laser drive current lu 

*S la feet the inventive laser drive combines the advantages of both the known 

laser drivers shown in figures 2 and 3, without the disadvantages. Thus the power 
consumption is further reduced* 
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CLAIMS: 



1. A driver for driving a light generator for generating light, comprising a digital- 

to-analog converter (DAC) having a data input, a data output for generating an analog signal, 
characterized in that fee driver fbrther comprises a first multiplexer (MUX1) for cyclic 
selection of a number of data levels corresponding to desired intensity levels of the light and 
5 for coupling the data levels to the data input; a de-multiplexer (DE-MUX) synchronized with 
the first multiplexer (MUX1) for de-multiplexing fee analog signal into a set of analog 
signals; memory means for temporarily storing the set of analog signals; andasecond 
multiplexer (MUX2) tor selection of fee stored set of analog signals and for generating a 
drive signal <&) &r the light generator. 

10 

2. A driver according to claim 1, characterized to that fee memory means is 
implemented by a set of capacitors (CI - C8). 

3. A driver according to claim 1 or 2, characterized in that fee light generator is 
15 implemented by a laser (Lg). 

4. A driver according to olahn 3, characterized in that fee data input of fee 

digital-to-analog converter comprises a threshold data input part; a delta data input part; a 

fereshold gain reference input associated wife fee threshold data input part; and a delta gain 
20 - - 0 



S. An optical recording apparatus comprising a driver as claimed in any of fee 

preceding claims. 

25 6 ' A metJlod for driving a light generator for generating light, connmeing fee 

steps of: 

cyclic multiplexing a number of data levels corresponding to desired intensity 
levels of fee light, 

converting fee cyclic multiplexed data level into an analog signal, 
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7 19.06.2003 
demultiplexing the analog signal into a set of analog signals in 
synchronization with the multiplexing of the number of data levels, 
temporarily storing the set of analog signals, and 

selecting the stored set of analog signals for generating a drive signal for the 
S light generator. 
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ABSTRACT: 



A driver for driving a light generator for generating light, comprising a digital- 
to-analog converter (DAC) having a data input, a data output for generating an analog signal, 
a first multiplexer (MUXl) for cyclic selection of a number of data levels corresponding to 
desired intensity levels of me light and for coupling the data levels to the data Input a de- 
5 multiplexer (DE-MUX) synchronised with the first multiplexer (MUX1) for demultiplexing 
the analog signal into a set of analog signals; memory means for temporarily storing the set 
of analog signals; and a second multiplexer (MUX2) for selection of the stored set of analog 
signals and for generating a drive signal <fc) for the light generator. The memory means is 
preferably implemented by a set of capacitors (CI - C8). Usually, for instance in an optical 

10 disc drive, the light generator is implemented by a laser (I^>). Ih this situation the data input 
of the digital-to-analog converter comprises a threshold data input part; a delta data input 
part; a threshold gain reference input associated with the threshold data input part; and a delta 
gain reference input associated with the delta data input part So in fact the DAC is split into 
two parts (DAC1 and DAC2) for separate threshold power and delta power control of the 

15 laser (LS). 
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